Imprinted quantitative trait loci in cattle

Several honours projects involving different imprinted genes are available
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Aims:
The project is part of a major research initiative into epigenetic gene regulation and genotype x environment interaction in domestic animals. An honours project to assess the effects of allelic variants of selected imprinted genes on a range of phenotypic parameters in cattle is available. This study analyses production traits such as birth/weaning weight, carcass characteristics and fertility parameters. Specifically the project includes 
1. Isolation of DNA from blood samples of cattle with Bos taurus and Bos indicus genetics
2. Sequencing of imprinted candidate genes and typing of single nucleotide polymorphisms (SNPs)
3. Quantitative trait loci (QTL) analyses and identification of favourable alleles as tools for marker assisted selection
 
Background:
Epigenetic modifications of the genome (e.g. DNA methylation) are transiently heritable and have significant effects on gene expression and phenotype in mammals (Hiendleder et al. 2004). Several epigenetic mechanisms that infringe Mendelian rules of inheritance, including genomic imprinting, are currently under study. Imprinting causes a parent-of-origin dependent allele-specific gene expression, is species-specific, and affects a large number of phenotypic traits (e.g. http://igc.otago.ac.nz/home.html). In silico and experimental data predict several thousand imprinted genes in mammals, but less than 100 imprinted loci have been characterized. Imprinted QTL regions with major effect have been reported in pig (e.g. Nezer et al. 2000) but data are lacking in bovine. Understanding imprinted gene effects is important because standard quantitative genetic models for deriving breeding values, population variances and covariances between relatives, are not equivalent when imprinting is acting. In addition, because of their transient nature that requires reprogramming during gametogenesis and embryonic development, epigenetic modifications are subject to change induced by environmental factors such as nutrition during prenatal development (foetal programming). Genes under epigenetic control are therefore strong candidates for genotype x environment interaction effects that can compromise quantitative trait loci identification and utilization strategies.
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